Regulation of ErbB4 phosphorylation and cleavage by a novel histidine acid phosphatase.
Signaling by a variety of ligands including epidermal growth factor, betacellulin and neuregulin is mediated by the ErbB family of receptor tyrosine kinases. Studies on the prostate have shown that ErbB2 phosphorylation and signaling can be regulated by prostatic acid phosphatase, a histidine acid phosphatase which can dephosphorylate phospho-tyrosine residues in the ErbB2 receptor. Here we report that the histidine acid phosphatase ACPT (testicular acid phosphatase), which is highly homologous to the prostatic acid phosphatase, can dephosphorylate the ErbB4 receptor, which is known to play important roles in neuronal differentiation and synaptogenesis. ACPT and ErbB4 are both expressed in the brain where they are enriched at post-synaptic sites, and furthermore they can be co-immunoprecipitated from brain. We demonstrate that ACPT can inhibit basal and neuregulin-induced tyrosine phosphorylation of ErbB4. We also show that ACPT-dependent dephosphorylation can regulate the proteolytic cleavage of ErbB4, and this process can be reversed by applying the tyrosine phosphatase inhibitor, pervanadate. Furthermore, neuregulin-dependent differentiation of PC12 cells expressing ErbB4 is prevented by co-expressing ACPT. These results indicate that ACPT acts as a tyrosine phosphatase to modulate signals mediated by ErbB4 that are important for neuronal development and synaptic plasticity.